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Editor 
Ray Osterwaid, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (KIDFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACOOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


January 2022 Heavy Metal Rally 

I apologize for not mentioning January 
8th as the correct day of this year’s Rally in 
the last issue of ER. Although this issue 
won't arrive with readers until it’s over, I 
hope everyone has a good experience with 
traditional, high-power AM operations this 
year. 


Buyer Beware 

In order to turna homebrew VHE antennaarray, I recently purchased 
anew RAK rotator and its companion ROT 1 programmable controller. 
The array to be turned uses two Maxrad MYA-1505K 5-element 
Yagis, a 6-foot fiberglass boom and four, 4-foot surplus Army aluminum 
poles. I estimated the total wind load to be about 1.5 square feet. It 
turned out the controller was total junk. 3 separate “repaired” units 
failed with the same problem and were returned for a refund I never 
got, so the RAK is now turned with a DPDT reverser switch. The 
front-panel overlay on the last unit fell off when I touched it. Then, 
during a recent wind storm, I found the RAK rotator slipping with 
gusts over 45 MPH, in spite of its documentation claiming the system 
of gearing has over 14,000 pounds of braking torque. It does not use 
a wedge brake like a real rotator does. Also, the cheap, flimsy, plastic 
entry boot for the control cable fits poorly and provides very little 
weather protection. 


73, Stay Healthy and Keep Those Filament Lit! NODMS 


TABLE OF CONTENTS 


2 R-390A. Curiosities Part 3: The Product Deteéctors.......0.0.........: Paolo Viappiani 
Pe nes 71-80: A 1930's Era Homebrew’ Cransmittérmis sa... Aiea ed KD Kia 
18 Book Review: Wes Schum, Amateur Radio’s Unsung Hero ui..ccecccceecee NODMS 
20evolutton of the Drake TR-3,/ TR-4 Transceiversy Part) l.ik..00.0%. WA8SAJ 
ree cS 4 POW CLIOUDDLY, L CSLEL ..:. i dnet ool. Aeon cles tide we N7TM 
PE Ato 91) 1 2 LOO sande 200 icsine- conc eRe veumer eee: a8. MLRTEES tesa?! KE8RN 
S> Article Update: The 2200 —630 MeterJunkbox Rig! ..1.::2t.aie1...20 WU2D 
41 A Ham’s Way to Fight Corona Boredom: A 4-1000A Amp...........:004 AAORK 
SMM MS Eien ret te 20M vcdivtees sik n- +++ capil Saas (a degePiane salen tale Mvasiacs De ail ER Readers 
AYO CTI. LOURET ES Asa OR SSO Rane tate of re a ee eee eee ee ER Readers 
PPT CT BL RTE LE SIR nN ees ti aaa S/n ALG SCRE. Aes, AER er Se ER Readers 


Se] 


Cover: This beautiful example of a Central Electronics 100V transmitter is in the 
collection of Nick Tusa (K5EF), along with many other pieces of CE memorabilia. 
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R-390A Curiosities, Part 3: 
The R-390A and Product Detectors 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


Introduction 

It is well known that in the 1950 years 
of the past century, when both the R- 
390s and R-390As had been designed by 
Collins Radio Company under Signal 
Corps specifications’, the most-used 
emission modes were AM, CW and 
RTTY (FSK and AFSK), while the SSB 
was still to come. 

The demodulator and AGC circuits of 
the above receivers had been designed 
consequently, and their performances 
were more than adequate for the period: 
both the R-390 (with its R-391 auto- 
tuning variant) and the subsequent R- 
390A (resulting from an entire redesign 
following a Government cost-reduction 


program?, 


have provided reliable 


communications under adverse 
conditions for years and even though the 
design and most of the receivers are now 
over 70 years old, in my humble opinion 
they still remain the best tube-type 
receivers ever built in the world?. 
However, in the 1960s the SSB mode 
(also conceived and developed by a 
Collins Radio Company engineering 
team, among others) began to be used 
intensively and these receivers started 
showing their inadequacy due to the lack 
of both a product detector and of AGC 


circuits with suitable characteristics. 
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This notwithstanding, there was no 
request from the Department of Defense 
or from the Signal Corps for the 
modification of the original design by 
inserting new and more adequate signal 
demodulation circuits. 

So, with one only exception that will 
be mentioned later in this article, there 
had been made no attempts by the various 
R-390A contractor/builders to update 
the receivers to the new needs, and the 
U.S. military generally adopted external 
SSB demodulators (mainly the TMC CV- 
591A, more later on this unit) instead of 
having their receivers modified. 

Very few R-390As were provided with 
a “factory-built”(!?) product detector. 

Despite the above considerations, some 
R-390As equipped with a professionally- 
built product detector have sometimes 
appeared on the surplus market, and often 
they were described as provided with 
updated “factory-built” circuits. 

At this point an appropriate distinction 
is needed however: “factory-built” yes, 
but not by the same manufacturer of the 
original “stock” receivers: all the changes 
have been made later by some minor — 
firms on explicit commissions instead’, 
and they can. be) considerealeas 
professionally made retrofits. 

There are basically two types of 
modifications: the first (and simplest) 
one involves replacing the BFO tube 
(V505-5749/6BA6W) with a 6GBEG6 
acting as a variable BFO and a mixer and 
other small circuit modifications, while 
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Figure 2: A further example 
of what is shown in Figure 1. 


another type makes use of the 
stock BFO for CW and of a 
crystal-controlled. BFO for 
LSB and USB. Of course an 
additional triode-pentode 
tube (GEA8 or 6U8A) is used 


in} peal ueeitote),).acomplex 
environment. 

While it seems that the 
crystal-controlled product 
detector had been added by 
Columbia Electronics, Inc. of 
North Hollywood, CA, 
(whose owner confirmed that 
they had indeed modified a 
number of R-390A receivers 
for SSB for the “Mexican Military”®) it is 
still unknown who the company that 
made the more simple changes described 
above was, and the customer who ordered 
them was. 

However, at least in one case both the 
two modification types (6BEG6 or GEA8 


product detectors) seem to have been 
performed by the same manufacturer, 
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Figure 1: The thin metal plate added on 
the R-390A front panel in 
correspondence with the BFO control 
when the “Captain Lee” product 
detector was installed. 
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most probably by the above mentioned 
Columbia Electronics firm (that no longer 
exists nowadays). 

Some More Details 

Let’s now take into consideration both 
types of the above mentioned “factory- 
built” product detectors, starting with 
the simplest one. 

From an aesthetic point of view, this 
mod involved the addition of a thin 
rectangular plate in correspondence with 
the BFO tuning control and switch 
(figures 1 and 2) of the receiver front 
panel, while the changes in the circuit 
concerned the replacement of the BFO 
tube (V505-5749/6BAG6W) with a GBE6, 
the replacement of the original BFO 
switch (figure 3), the addition of a 
miniature multipole plug/socket to the 
stock IF subchassis between V502 and 
V506 (figure 4) and some internal 
rewiring. 

Basically, this type of product detector 
is very similar to the widely known circuit 
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Figure 3: The “new” S101 is a two- 
pole, two-position switch. 
proposed by Captain P. H. Lee (W3JHR, 


References 6 and 7) that is shown in 


=e 


figure 5; from figure 3 it is evident that 
one section of the new S101 switch 
activates the GBE6 B+ and that the other 
one selects the proper audio output to the 
R-390A’s limiter stage. 


Figure 4: This photo shows the cable 


that connects the new S101 switch to 


the 6BEG circuits located on the IF 
subchassis thru an added multi-pole 
connector; it seems that all the leads are 


unshielded. 
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From: the .already. quoted. Lom 
Chirhart’s (K4NCG) text and pictures?, 
itis unclear if such a modification involves 
also the AGC switch $107 as per figure 5 
however; please notice that all the wires 
coming from the IF subchassis, and shown 7 
in figure 3, seem to be of the unshielded 
type anyway. 

About the second (and more complex) 
product detector modification “for the 
Mexican Military,” as far as I know there 
were two different ways that Columbia 
Electronics used to perform that very 
same mod: one was shown by Chuck 
Rippel (WA4HHG)?® and makes use of 
an additional plate/subchassis fastened 
to the receiver front panel, and in which 
a GEA8 tube and two 456.350/453.650 
kHz crystals for LSB and LSB are placed, 
(figure 6); the other way employs a6U8A 
tube and the same two crystals placed on 
the unused AF subchassis corner and 
originally reserved for a squelch circuit, 
figure 7. | 

In both cases the original BFO switch 
(S101) had to be replaced by a 4-way, 4- 
position (OFF/BFO/LSB/USB) ceramic 
rotary switch with new decals on the 
front panel, see figure 8. 

The leads from and to the new “mode” 
switch enter the IF subchassis between 
¥503 and RI510: via a mgeiaeane 
multipole plug/socket (figure 9), or , as 
in the second modification way, both the 
IF and the AF subchassis via newly drilled 
side holes that are provided with rubber 
grommets (figures 10 and 11). 

Please notice that, while in the receiver 
with the additional subchassis and the 
GEA8 tube, the multipole plug colored 
leads are all of the unshielded type (look 
at figure 9 again), all the leads directly 
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Figure 5: Shown is the “Captain Lee” product detector schematic. 


passing through the IF and AF subchassis 
in the receiver that employs the GU8A 
product detector make use of shielded 
cables (figures 10, 11 and 12). 

Despite some differences in their 
placement, the two above described 
product detectors using crystals for LSB 
and USB have similar (if not identical) 
schematics; I obtained the one shown in 
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figure 13 by reverse engineering the 
product detector circuit of my unit (EAC 
S/N 65 with the rocket logo). 

In figure 14 (taken from my book, 
reference 9 and figure 15) there is a detail 
of the new “mode” switch. 

Of course, all the described circuits 
interface with the front panel wiring 
harness, from where they receive both 
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the B+ and filament voltages. 
An useful remark: by looking at figures 
4 and 9 attentively you can see some 


details that seem to be common to both 


the GBEG “Captain Lee” and the GEA8 


Figure 6: The 6GEA8 “factory-installed” 
crystal product detector in Chuck 
Rippel’s unit, it was mounted on an 
added small subchassis fastened to the 
receiver's front panel. 


Figure 8: Two decals on the receiver 
front panel indicate the new “LSB” and 
“USB” positions that are present in the 


4-way, 4-position switch that replaces 


$101. 
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“crystal” product detector types, in 
particular, the wiring harness employed 
(unshielded color leads within a gray 
sheath of about the same size, multipolar 
plugs/sockets on the IF subchassis, etc.). 


So, in my humble opinion both the 


Figure 7: The 6U8A “factory-installed” 
crystal product detector was installed 
on the free space of the R-390A AF 


subchassis instead. 


Figure 9: In the GEA8 “factory-installed” 
crystal product detector the leads from 
and to the new “mode” switch enter the 


IF subchassis between T503 and RT510 
via a miniature multipole plug/socket. 
Like in the 6BEG6 “Captain Lee” circuit, 
it seems that all the leads of the cable are 


unshielded. 
Jan./Feb. 2022 


circuits. wete built by the same 
manufacturer, perhaps Columbia 
Electronics had to meet different 
requirements for each of them. Who 


knows? 


Figure 10: In the 6U8A “factory- 
installed” crystal product detector the 
leads from and to the new “mode” switch 
enter both the IF and the AF subchassis 
via added side holes that are provided 
with rubber grommets. In this case all 
the connections have been made using 


shielded coaxial cables. 


But... how do all these “factory- 
built” product detectors work? 
According to Tom Chirhart (K4NCG), 
his unit (that is provided with a “Captain 
Lee” type product detector (figures 1, 3 
and 4) that will demodulate SSB signal 
satisfactorily enough®; the same is for 


Chuck Rippel’s unit that is provided with 


a 


Figure 11: In this shot taken from the 
AF subchassis bottom side both the 
added 6U8A product detector circuit 
and the coaxial cables coming from the 
new “mode” switch are visible. 


Figure 12: This picture shows the G6U8A product detector as it appears from the AF 


subchassis top and the new “mode” switch in the upper-right vicinity. 
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the GEA8 crystal product detector instead, 
figures 6 and 9. 

The same Chuck (WA4HHG) wrote: 
“By far the most rare configuration for an 
R-390A capable of receiving SSB was a 
receiver configured by the manufacturer 
with extra circuitry for detection of A3] 
emissions. A 7th module containing a 
single GEA8 tube and two crystals was 
added just behind the front panel and in 
front of the audio module. Although a 
compromise due to the lack of both 
asymmetrical filters and’ AGG time 
constant changes, this modification 
worked quite well and had the additional 
advantage of being completely self- 
contained within the receiver chassis. The 
module interfaced with the radio by 
plugging into the IF deck and also the 


front panel wiring harness from where it 


Figure 14: A detail of the “new S101” 
wiring in the R-390A using the 6U8A 
product detector. 


received B+ and filament voltages”® 

As for me, among the R-390 and R- 
390A of my collection there is an R- 
390A provided with an improved version 
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Figure 13: The 6U8A product detector schematic that I drew by reverse-engineering 
my unit; most probably the GEA8 is very similar, if not identical. 
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Paolo Viappiani 


quello che avreste voluto sapere (e nessuno vi h 
to) sulla pik famosa famiglia di ricevitori radi 


Editrice fos Tt Rostro 


Figure 15: Above is the cover of Paolo’s 
book mentioned in reference 9. 

of the “Captain Lee” product detector 
(installed by me many years ago for 
curiosity) and also the above-mentioned 
“EAC rocket logo S/N 65” provided with 
a “factory-built” (most probably by 
Columbia Electronics) 6U8A crystal 
product detector, so lam able to reference 
my experiences with them both. 

In my humble opinion, both the 
product detector configurations work well 
enough but far from satisfactorily: some 
problems due to non-optimal BFO and 
IF signal levels are quite evident, and also 
a few AGC problems cause not 


comfortable SSB listening. 

In addition, you are always compelled 
to deal with a proper setting of the RF 
gain control, and it makes the tuning 
procedures a bit cumbersome. 

In conclusion, for sure these additions 
represent a small step forward to SSB 
reception, but their results are very 
different from those that could be 
obtained by a specific and performance- 
oriented factory design. 

An example of a Collins-designed 
product detector is the one employed 
in the 51S-1 receiver. 

The 51S-1 product detector (look at 
figure 16) is composed of solid-state 
diodes CR1, CR2, CR3, and CR4 (all 
1N34A) in a ring configuration; signal 
from the BFO (V17, 7543) is injected 
into the CW/SSB demodulator at the 
junction of R135 and R136 and its output 
is fed to the audio stages. 

The demodulator acts as a mixer and 
its output is a full-wave rectified signal 
consisting of the IF and BFO signals plus 
their mixing products. C161, L123, and 
C310 form a low-pass filter that passes 
the IF and BFO mixing difference 
frequency (i. e. the desired audio signal) 
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Figure 16: Partial Schematic of the CW/SSB and AM detector circuits used in the 
Collins 51S-1; BFO input is via the L114 coil in the darkened area. 
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and blocks the rest of the demodulator 
output. Of course, the 51S-1 is also 
provided with adequate AGC circuits. 

It is universally known that listening 
to SSB signals by using the Collins 51S- 
1 radio is a real pleasure, so also the R- 
390A could have provided with a similar 
circuit configuration, even in the absence 
of asymmetric IF filters for each of the 
two sidebands: in presence of a variable 
(and stable) BFO, correctly demodulating 
SSB only requires correct injection levels 
(from the IF and BFO stages) to the 
detector, proper BFO settings, adequate 
AGC time constants and, if possible, an 
AGC voltage that is not affected by the 
BFO signal at all. 

Just a Simple Recommendation 

If you want to listen to SSB without 
adding a product detector to your R- 
390A receiver, please add a 47 pF silver 
mica cap in parallel with C535, the 12 
uyF BFO injection capacitor, in order to 
provide a sufficient BFO signal level to 
the diode detector, as the injection voltage 
has always to be higher than the SSB 
signal. 

Some Notes About the “Civilian” 

R-390As Built by EAC. 

A digression is necessary at this point 
with regard to some examples of EAC R- 
390As showing a special label with the 


symbol of a rocket and without any 


PART NO. EEE SERIAL NO 


ELECTRONIC ASSISTANCE CORP. 


2 RED BANK NEW JERSEY at 


ad a dg 
. 115/230 VAC 48-62 %~ 220 W 


Figure 17: The front tag of my “rocket 
logo” EAC unit S/N 65 that came with 
the 6U8A crystal “factory-built” product 
detector. 
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Unique opportunity to own 
one of the world’s finest 
all-band receivers. 

500 kc to 32 me! 


Limited quantity of famous 
R-390A/URR radio receivers .. . 
brand new, Original manufacture, 
1968 production . . . fully tested 
to meet U.S. Government 
specifications, Range 500 ke to 
32 me, 30 1.me bands, digital 
Original pack. includes 


*A few few, but shelf-worn, units 
available at lower prices. 


WRITE OR CALL FOR DETAILS 
EAC Industries, INnC., 20 aridge Avenue, Red Bank, N.J./201/747-5100, Ext. 5] 


Figure 18: An EAC Industries advertised 
brand-new and original-packed R- 
390As that appeared in the October 
1968 CQ magazine and in the January 
1969 QST issues. 


reference to military contracts, see figure 
17. 

These R-390As with the so-called 
“rocket logo” are very rare, as there are 
only a few hundred units, all built in 
1967. 

According to Les Locklear and Tom 
Marcotte, “EAC advertised a limited 
quantity of R-390A/URR receivers for 
sale to the public for $1,700 in 1970. 
The commercial specification appeared 
identical to the Military specification and 


Technical Data 
RADIO RECEIVER 


a 
# 


animating rari ii) Li Mee 


For Commercial / Military applications 


L 
Figure 19: A May, 1970 R-390A partially 
reproduced data sheet signed by 
Hammarlund at that time the Electronic 
Assistance Corporation was a division 
of Hammarlund Manufacturing 


Company, Inc., see text. 
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these receivers were apparently excess 
from a military contract. Hammarlund 
also listed the R-390A in their dealer 
price sheets. The price posted in January 
1970 for a single unit was $2266.00 and 
for more than 16 units as $1700.00. 
These receivers had an ‘EAC rocket’ name 
tag. Hammarlund originally located in 
the New York City area, but moved to 
the Mars Hill, NC area in the 1970s 
before ceasing operation.”"®. 

Incidentally, an EAC Industries 
advertisement for brand-new and original 
packed R-390As appears in figure 18, 
while a May, 1970 R-390A data sheet 
signed by Hammarlund" is shown in 
figure 19. 

About the 1967 EAC production of 
the R-390As Chuck Rippel had already 
written: 

“There are widespread reports of 
quality-control problems, including new 
radios delivered dead-on-arrival to 
government prep sites. These sites would 
‘recondition’ allegedly problematic 
modules, PTO assemblies and RF decks 
to make a working radio that could be 
deployed. Eventually, so many of the 
radios were testing bad that the contractor 
was booted in the rear, and lots of ‘make 
good’ work had to be done at the factory 
as the government rejected instead of 
reconditioning those that failed. 

“As communications needs changed, 
demand for the R-390A was tapering off. 
Electronic Assistance Corp. still had a 
number of refurbished units that the 
government had earlier rejected. It was 
these radios that were later offered directly 
to civilian markets. CQ magazine in 1968 
carried regular advertisements. (I have a 
photocopy.) As far as I have been able to 
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determine, EAC indeed ‘fixed’ whatever 
was wrong with the radios that were 
returned to government service. 

“I have never seen a verified civilian 
model, which reportedly does NOT 
include the military nameplate or 
nomenclature, but does include some 
sort of substitute in its place on the front 
panel. I have no information on numbers 
sold to non-government markets. The 
price tag was pretty steep.”"". 

Sincerely I do not know if the problems 
quoted by Chuck Rippel were real, I can 
only report my experience on that specific 
matter. 

About 1974-1976, I purchased from a 
serious surplus dealer (Ted Dames Co., 
who was located in Arlington, NJ,'?, two 
brand-new R-390As manufactured by 
EAC (one of them was still in the original 
crate, complete with manuals and a box 
of spares); I still remember that I paid 
high prices for transportation and 
customs clearing of the two units. 

Most probably, Ted had purchased all 
the remaining units from EAC directly. 
Among those radios there was also the 
“civilian” EAC “rocket logo” S/N 65 that 
had been fitted with a 6U8A product 
detector “by the factory” (as Ted assured 
me) or, most probably, by Columbia 
Electronics (as I believe). 

What I can remember is that: 

* Both those R-390As 
flawlessly, they had no problems and (as 


worked 


it was shown by proper tests and 
measurements) they met their target specs 
in fall; 

¢ The R-390A “new-in-the-crate” had 
(and still has) a military front tag that 
shows both the Government contract 


(FR-36-039-N-6-00189(E) and the S/N 
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5410, NOT a “civilian” label. 

This is just for the sake of historical 
truth. 

A Very Interesting R-390A SSB Mod 
Proposed by Stewart-Warner 

Thanks to editor Ray Osterwald 
(N@DMS), I have been informed about 
an attempt to insert a product detector 
into some of the R-390As that were built 
by the Stewart- Warner Company (holder 
of the 42428-PC-59 and the 20139-PC- 
60-A1-51 contracts), see figure 20. 

In a recent email Ray wrote me: “Here 
is the Stewart- Warner modification info. 
Note that it was apparently a proposed 
modification that never made it into 
production. They added a 6BE6 product 
detector and improved the AGC action 
for SSB detection, something a stock R- 
390A definitely needs. I got these many 
years ago from my friend Bill Feldman 
(NGPY, SK) but where he got them... I 
have no idea. He never told me, but 
possibly from one of his friends that had 
retired from Stewart-Warner. I think 
these are quite fascinating and I hope you 
can use the info in your articles”. 

Also, if that mod remained only an 
attempt, in my opinion it is worth 
mentioning here: if it had gone into 
production, it would have been the only 
product detector actually “factory-built.” 
Thanks, Ray! 

A partial schematic of the Stewart- 
Warner proposal is shown in figure 20; it 
appears evident that some switching takes 
place by means of a relay (Ryl) whose 
coil is placed in series with the B+ plate 
circuit of the GBEG that acts as a product 
detector. The B+ is activated by the stock 
BFO switch S101. 

The two relay-activated switches shown 
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Figure 20, Right: Schematic of the SSB 
mod proposed by Stewart-Warner that 
never went into production. This rare 
document, courtesy Ray Osterwald 
(NO@DMS), shows a schematic partially 
incomplete, but for sure any experienced. 
reader will be able to compensate for 
the missing parts. [Editor’s Note: The 
R/C components at the GBEG6 cathode 
are a mod by N6PY. Bill used this entire 
detector circuit in his R-390A.] 


in the upper part of figure 20 select the 
signal path from the AM or the SSB 
detectors to the limiter stage (Ryla) and 
applies a negative bias voltage to the 
limiter circuit in AM mode (Ry1b). 

Please notice that the negative bias, 
derived from a 24-volt AC source (3 TF7 
socket), is necessary for the R-390A 
limiter circuit to work properly; it is for 
this reason that in the original GBE6 
product detector proposed by Captain 
Lee® the same limiter circuit does not 
work at all. 

In the Stewart-Warner circuit, useful 
AGC modifications have also been 
implemented: as shown in figure 20 
(bottom part), the old AGC rectifier 
V509A (% 5814A) is now used as an 
AGC delay control tube and three 1N457 
solid-state diodes have been added as 
new AGC rectifiers, etc. 

Please also notice some component 
values changes or deletion in the 
schematic. 

[Editor’s Note: Part 2 continues next 
time in ER #390 with all the references. ] 
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THE KZT-80 
A 1930’s Era Homebrew Transmitter 


By Larry Lisle, KOKZT 
Rockford, IL 
L.lisle@hsa.net 


It was 1936 and the economy was 
taking a double-dip dive. It didn’t seem 
like the best of times to introduce a new 
product of any kind, but RCA gave birth 
to a honey — the first beam powered 
tetrode — the 6L6! 

Driven by the desire to avoid paying 
royalties to Phillips to use the pentode, 
RCA engineers found they could avoid 
secondary emission by making the second 
grid into beam forming plates. 

The 6L6 was Introduced in RCA 
Application Note #60, June 10, 1936. (I 
have the copy from Hugo Gernsback’s 
office at Radio-Craft!) The tube was 
praised for its “high power output, high 
efficiency, and high power sensitivity.” 

RCA Application notes 61, 66, 68, 69, 
71 and 72 went into more detail. RCA 
had a winner and they knew it! 

However, there was not a word about 
it’s use at radio frequencies. That was left 
to QST and an article by Frank W. 
Edmonds (W2DIY) of the United 
Transformer Company in the June 1936 
issue. 

Question: Did RCA give UTC and/or 
the ARRL some advance copies? 

Anyway, like a true ham, Edmonds 
didn’t worry too much about ratings. He 
ran the 6L6 at 425 volts on the plate at 
165 mA, 285 volts on the screen. 70.1 
watts” if?"56.2 watts “OUC tor 7 6 
efficiency! Not bad, although the results 


were a bit conservative. 
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Enter Fred Sutter (W8QBW) and the 
QSL Forty in QST for February 1938. 
The QSL in the title refers to the fact that 
the length and width of the chassis were 
the same as a postcard sized QSL card. 
Fred followed up with five more articles. 
My favorites were the Runt 60 from 
September 1939 QST, and QSL Push 
Pull from June 1940 with 100 Watts. 
These are outputs! As Fred said, “Don’t 
sit on the key!” 

P.S., I’ve never lost a FT-243 crystal. 

An interesting article appeared in the 
December 1946 issue of QST titled The 
Most Inexpensive Transmitter. It seems 
that R.O. Deck, Jr. (W9JVI) wrote the 
league and asked if they would like an 
article ona complete transmitter for under 
five dollars. They wrote back, sure a 
“complete” transmitter! They admitted 
to wiping egg off their faces when R.O. 
submitted his plan: remove the output 
audio tube from a ham receiver and use it 
in the transmitter, plug the transmitter 
into the empty socket for the power 
supply! That left only the crystal, a 
variable capacitor and a few small parts 
remaining to buy! 

Whoa! It’s one of those “why didn’t I 
think of that” ideas! By the way, many 
receivers of the time took the headphone 
audio from the voltage amplifier and 
didn’t use the output tube. 

Byran Goodman (W1DX) rewrote the 
piece, giving full credit to R.O., but used 
a Tri-Tet circuit and wooden chassis. 
This transmitter later appeared in the 
Radio Amateur’s Handbook and in many 
issues of How to Become a Radio Amateur. 
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The KZT-80 transmitter at K9KZT is ready to go on-air with a good selection of 
crystals, paired with what looks like a National NC-88 World Master receiver. 


My little transmitter was inspired by — Runt 60 transmitter as a starting point. 
both of these sources and I claim no With the part situation as it is, 
credit. I’ve attached the circuit of the substitutions will have to be made. Note 
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Fig. 1 — Circuit of the “Runt 60.” 
C1 — 100-ppfd. midget (Hammariund MC100S). 
Ca, Cz — 0. Pd te 1000-volt tubular paper. 
coo 0.01-afd., 600-volt tubular pa 
Cs — 20-pfd. ag ii 450-volt working (Solar 


Ri — 200-ohm, Week wire-wound (Brown Devil). 
R3 — l-ohm, meta ii (not needed if T has a 6.3-volt 


R3— — 35.000-ohm, 75-watt wire-wound (Obmite No. 
0790, with slider set on fourth mark from B-plus 
end, for sereen-voltage tap). 
ae — 2.5-mh. r.f. choke. 
Sw — D.p.d.t. porcelain-base switch.? 
T— 600-0-600-volt, 200-ma. transformer, with 5-volt 
and 7- or 6.3-volt windings. 
Bi — No. 46 blue bead pilot bulb. 
Bz — No. 40 tan bead pilot bulb. 
1a —3.5 Mec.: 9 turns close-wound. 
7 Mc.: 9 turns spaced to }<-inch Iength. 
14 Mc.: 3 turns spaced to 34-inch length. 


A oles tp 


Original Schematic of the “Runt 60” 
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that Fred used cathode bias and a 
relatively low-C tank circuit. I wouldn't 
change these. Also, use a voltage divider 
as shown for the screen and not a series 
resistor or the key-up voltage may get out 
of hand. Use a knob on the capacitor 
with a well-recessed set screw to avoid a 
shock. 

If you’ve never worked with tube 
circuits BE CAREFUL! These voltages 
can kill! Always UNPLUG the transmitter 
and SHORT the filter capacitor before 
touching anything but the tuning knob. 
Put the key in a clear plastic bag so you 
will be insulated from high voltage. The 
arm of the key goes to ground. DON'T 
use a modern keyer with this rig. The 
output transistors or relay is probably 
not designed for high voltage. 

Have a tube-experienced ham check 
your work BEFORE plugging it in. 


You might even consider building a 
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Top View of the KZT-80 Transmitter 


similar rig with a 3A4 battery pentode as 
a FIRST tube rig. Use 10, 9-volt batteries 
clipped together for the high voltage, and 
a flashlight battery for the filament. You'll 
get a watt or two out and a lot of DX has 
been worked with less. 

Tubes are a lot of fun, but be safe! 
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New Book Review: Nick Tusa’s 
Wes Schum, Amateur Radio’s Unsung Hero 


By Ray Osterwald, NODMS 
Ray@ERmag.com 


Nick Tusa (K5EF) has written an 
important new book about his good friend 
and mentor, Wes Schum (W9DYYV), that 
is not only a complete biography of Wes 
Schum but also goes into great detail on 
the unique products produced by Wes’ 
company, Central Electronics. 

Years ago, I had a 100V, a Zenith- 
produced 200V, and a 600L amplifier 
that were once the property of Dave 
Fistell, the owner of Fistells Electronics 
in Denver. The 100V hadn’t been used 
in dozens of years but needed nothing 
besides AC input power to get it going. I 
sold them during a QTH move and have 
always regretted not hanging onto such 
unique equipment. 
Back then, all I knew 
about them is what I 
had learned from the 
CE equipment manu- 
als that I got from Al 
McMilltan “at ag 
Manuals and old ads 


in QST. 
When I read Nick’s 
valuable book, I 


learned all about the 
history and develop- 
ment of these trans- 
mitters, complete with 
detailed circuit de- 
scriptions and many 
schematics. 

In 248 pages and 20 
chapters, including 7 


appendices (that present original CE 
company documents, with bonus. 
restoration information), Nick tells the 
story of Wes Schum, born in 1921 and 
becoming a licensed amateur operator in 
1937, to his WWI military service when 
he began to design and produce radio 
equipment to aid the fight for liberty. 
During 1953, Wes was granted a patent 
for a Compression Amplifier for Radio 
Circuits that was used in language labs 
for children. 

The book is illustrated with hundreds 
of photos that came from Wes Schum; 
Nick had been collecting documents 


about Central Electronics for many years 

that illustrate the entire story. | 
What made the Central Electronics 

transmitters so unique is that the RF 


Wes Schum is shown in later years with a collection of Central Electronics products. 
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chain from the VFO to the output PA is 
truly broad-banded; no tuning is 
required. This is easy to say, but getting 
such circuits to work was extremely 
difficult. His engineer, Joe Batchelor, 
designed these circuits with a signal 
generator and graph paper in a tedious 
procedure that took a very long time to 
produce broadband circuits that would 
work and could be reproduced. I won't 
go into detail in this review; that is what 
the book is for! I will mention that the 
broadband circuits came partially from 
Batchelor’s 1958 patented work with an 
audio balanced modulator for SSB. 

_ The 100V and 200V were not the first 
products from Central Electronics. Earlier 
equipment, such as the 10A SSB exciter, 
the Model A Sideband Slicer, the 20A 
exciter, the 10B revamped exciter, all 
lead to the 100V, 200V, and to the 6G00L 
and 2500L amplifiers. All of this 


equipment is described in much detail, 


with schematics and descriptions for the 
exciters and the Sideband Slicer. 

The unfortunate but necessary sale of 
Central Electronics to Zenith is covered 
in great detail. One important letter from 


Wes Schum and Nick Tusa 
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Wes’ files is from Barker and Williamson 
stating that if B&W had known about 
the sale to Zenith they would have stepped 
in and become the new partners. What 
might have been... 

The sale to Zenith spelled doom for 
the unique Central Electronics 100R 
receiver. Had this receiver been in 
production it would have revolutionized 
amateur radio receiver technology. It 
would have had transceive capability with 
the 100V or 200V transmitters. It had a 
no-tune broadband preselector with high 
selectivity. Complementing this front end 
was another Batchelor invention, the 
bifilar compressor, providing fast, no- 
distortion AGC action. This unit worked 
by using a control winding to change a 
transformer’s permeability, reducing the 
controlled stage’s gain. Complementing 
the unique AGC stage would have been 
an all-new, high-dynamic-range 
mixer with 60 dB rejection of interference 
signals separated by just I kc; miracle 
response for its day! It would have also 
included 4 switch-selectable ceramic IF 
filters, and a stable, adjustable, 
permeability-tuned PTO. There would 
have been an automatic T-notch 
to get rid of heterodynes. 

In a corporate lobotomy, 
Zenith took over the 100R 
project and it got cancelled, 
likely because the Zenith people 
were bean counters and didn’t 
understand what the design 
would have meant. There is only 
one remaining 100R receiver, 
the other prototypes were 
scrapped. 

See page 58 in this issue for 
book ordering information. 


EM 
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Evolution of the Drake TR-3 / TR-4 Transceiver 
Series, Part 1 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, Oh 44094 


wa8saj@gmail.com 


The TR-Series Begins 

Over the years many hams have asked 
me why the R.L. Drake Company 
designed the TR-series radios the way 
they did. There are many answers, but I 
will try to unravel what transpired from 
1963 to 1978; it was a 15-year-run for a 
great radio. 

During the late 1950s, SSB was just 
starting to get some traction with Central 
Electronics, Collins, WRL/Galaxy, Swan, 
National, and Hallicrafters coming out 
with all sorts of separate transmitters and 
receivers. Of course, Drake did so with 
their first 1-A receiver, followed by the 
2-A and famous 2-B, which really 
propelled Drake to consider a small 
package with a transmitter and have 
everything in one box. As a result, Milt 
Sullivan, Drake’s chief engineer, was 
handed the task and since Milt had just 
come back after working for a short time 
at Collins radio. Bob Drake said to Milt 
“You go ahead and make what you want.” 
He certainly did, and he had “all hands 
off” to design the new TR-3. 

The model number came from a couple 
of things, one being Milt and Bob liked 
Triumph sports cars and the TR-3 in 
1962 sounded perfect, plus it designated 


the new radio as a “transceiver.” After 
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the 2-B it made sense to have the TR-3 as 
the next model number. Bob Drake was 
hesitant to make a transmitter because 
the company now had to deal with the 
FCC and their regulations, etc. This was 
not a problem when manufacturing a 
receiver. [he 2-B receiver was doing very 
well during this time and helped get 
money for this new project, which was 
the largest one yet. If this new project did 
not work, then Drake would have not 
stayed around very long with all the other 
manufacturers coming out with SSB 
transceivers. Most of those transceivers 
were large, so Drake decided to make 
theirs more compact with a small, long 
and narrow chassis, making for a nice fit 
under a metal dash of a Chevy, Ford, and 
Chrysler car — we all remember those 
nice large cars with lots of room in the 
front seat area. 
Figure 1 

Actually, the first prototype was not 
what was shown in the ads for the TR-3 
in February of 1963 as seen in figure 2. 
The prototype TR-3 used the 2-B’s 
receiver knobs, the finals were 6GJ5s, 
but they were quickly replaced with 12JB6 
tubes providing better neutralizing on 
10 and 15 meters. These sweep tubes 
were chosen considering they were in 
plentiful supply for TV sets with a very 
small profile and were less expensive 
compared to the 6146, and could run 
more “peak” power that Drake needed 
to compete with the rest of the transceivers 


coming into production. 
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R.L.DRAKE CO. MODEL TR-3 SIDEBAND TRANSCEIVER 


The Drake TR-3 is a compact light weight 
transceiver designed for single sideband 
fixed cr mobile cperatton on all amateur 
bands 80 thry 10 meters. It offers the 
same outstanding frequency stability and 
selectivity which has characterized the 
Drake receivers. 


PRELIMINARY SPECIFICATIONS 


FREQUENCY COVERAGE: 3,5 to 4,1 mc, 
7.0 to7.6 mc, 13,9 to 14,5 me, 

21 to 21.6 me, 28 to 28,6 mc, 

29.5 to 29.1 mc, 29.1% 29.7 mc. 


POWER INPUT: 150 watts PEP input to two 
6GJS neovar base tubes 


OUTPUT IMPEDANCE: Nominal $0 chms, 
adjustable with pi-netwark, 


FREQUENCY STABILITY: High stability permeability tuned VPO tunes same range for all bands. Warm-up drift 
less than 400 cycles, less than 100 cycles after warm-up, less than 100 cycles for 10% line voltage change. 


SELECTIVITY: Two special, Drake designed and manufactured, 9 mc crystal lattice filters, one for upper and 
one for lower sideband, provide sideband selection without the necessity of shifting any oscillators. Selectiv- 
ity 2.1 KC at 6 db, 7,5 KC at G0 db, The 3 me filters are asymetrical, that ts, steeper on the carrier side 
resulting in unwanted sideband suppression of more than 40 db and carrler suppression of 50 db, 

RECEIVER SENSITIVITY: Less than 1 microvolt for 10 db S/N 

FRONT PANEL CONTROIS: Receiver Gain/Power ON-OPP Switch, Transmitter Gain (Mike gain on operate, 
carrier injection on tune), Bandswitch, Sideband Switch with indicator lights, RF Tune, Plate Tuning, Load 
Tuning, Operate-Tune Switch, Calibrator ON-OFF 


RIGHT SIDE SCREWDRIVER ADJUST CONTROLS: Vox Gain, Anti-Vox Gain, Carrier Balance , $-Meter Zero 


REAR CONTROLS AND CONNECTORS: Amplifier Bias Control, 11-Prong Power Supply Receptacle, Antenna Jack, 
Antenna Relay Jack, Receiver Input Jack 


DIMENSIONS: 5-3/8" high, 10-3/4" wide, 13-3/4" deep. WEIGHT: 12 pounds 
POWER SUPPLY REQUIREMENTS: <-80, 150, 300, and 600 to 750 volts DC; 22 volts AC or DC 


DELIVERY: Pall of 1962, AC and DC power suppltes will also be available, Prices to be announced. 


Figure 1: Brochure for the 1962 Drake TR-3 Prototype 
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THE MODEL 


TR-3 
ww oldeband 


Watt 


© FREQUENCY COVERAGE: Full coverage on all 
bands 10 thru 80 meters 


© POWER INPUT: 300 watts P.E.P. using 3 
12JB6 output tubes 


o SSB UPPER and LOWER SIDEBAND usingtwo ~— 
special 9 MC crystal filters for sideband selec- 
tion. Selectivity 2.1 KC at 6 db. 


® LINEAR PERMEABILITY TUNED VFO 
® SEPARATE RF and AF GAIN CONTROLS 


| . Ke) 
 BeGrey. 


OCK DIAGRAM + ALL. ORANE MODEL TR-3 SDEBAND TRANSCEIVER 


R. L. DRAKE COMPANY 


NOW! ANOTHER GREAT 
DRAKE DESIGN HAMS 


* By the same people who 
x make the Drake 2-B Revr 


ru gg tg Hts Hi a rm 


¢ Shifted carrier CW 

e Provision for accessory AM screen modulator 
e VOX or PTT 

e Fulf AVC 


* Separate receiver S-meter and transmitter 
plate ammeter 


¢ 100 KC crystal calibrator built-in 
Dimensions: 534” high, 1034” wide, 1414” deep 
Weight; 12 pounds 


ALL. THIS 


FOR ONLY Pee EGOS 


AG-3 A-C Power Supply 
DC-3 Power Supply 


Prices to be 
announced 
Write for FREE TR-3 Brochure 


Box 185-AB 
MIAMISBURG, OHIO 


Figure 2: The Drake TR-3 ad from February 1963 


El : : 
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Figure 3: The PTO 
Assembly Drake Used 
in the TR-3 


Figure 3 
The TR-3 had their 
new permeability 
tuned oscillator (PTO) 
that used a variable 
Ayath 4) LO 
cores tied 


inductor 
ferrite 
together, moving in- 
and-out of a coil, and 
calibrated every 100 
kHz by adjusting the 


wire spacing along the 
coil form wide-and- 
narrow, which made it 
linear across the 600 
kHz spread, It tuned 
from 4.9 MHz to 5.5 
MHz. Drake chose the 
9 MHz IF so 80 and 
20 meters could be 
used and not have to 
provide a crystal for 
those bands. (Note: I 
covered this in my 


TR-3 4-Pole SSB Filter 
Out of the Soup-Can 


article in June 2013, 
ER #289.) 

Having the TR-3 priced at around 
$500 would compete with the others and 
offered a compact, great-sounding 
sideband radio and be fairly stable for 
that era, while most of the other brands 
drifted around — except for the Collins 
KWM-2. 

The TR-3 covered all the 5 ham bands 
including 10 meters. There was a remote 
VEO RV-3 with a speaker installed, plus 
there was room for the AC-3 power 


supply. A DC-3 power supply was 
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Figure 4: Inside the TR-3 “Soup Can” SSB Filter 


available for mobile operation. Drake 
certainly was well on its way to make a 
mark for itself in new SSB market. 

The TR-3 had a 300 watt “input” 
rating, which is the amount of power 
drawn from the power supply and zot the 
output power. Transmitters today are 
rated in PEP. All transmitters in the early 
days were rated for their input power, so 
the TR-3 ran about 130 to 150 watts 
PEP output with a line voltage of no 


more than 117 VAC at the time of 
Jan./Feb. 2022 93 


The 


receiver was also very 


manufacture. 


sensitive Xt YY 
microvolt. 
Figure 4 


The SSB filter was a 
single soup-can style 4- 
pole having a 
bandwidth of 2.1 kHz 
at 6 dB down, but only 
a shape factor of about 
3.0:1, which was great 
for providing smooth 
sounding audio. 

Figure 5 

Drake contracted 
with Robert Tedford at R/T Labs in 
Cincinnati to manufacture the soup-can 
filter. It used 4 crystals. Later, R/T Labs 
made a hermetically sealed, single grey 
filter for replacement of the soup-can 
until C-F Networks (Tyco) started to 
manufacture the first separate dual filters. 
Good engineering thought went into the 
TR-3 including a #12 receiver protection 
lamp to keep heavy RF voltage from 
getting into the Hi-Q front end of the 
receiver and wiping out the first antenna 
input coil. The lamp would actually light 
up under heavy RF into the antenna line. 
Also, avery small gauge wire was mounted 
on the bottom of the chassis and in series 
with the filament line to protect the power 
supply transformer’s secondary winding 
from burning up in case of a short. This 
is true for all of the Drake tube 
transmitters. | have had many of these 
open up due to flash-over in the final 
tubes. Those new blue LEDs folks are 
installing go low in resistance when they 
fail: 


The first TR-3s were manufactured 
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R/T Labs 4-Pole 
Single SSB Filter | 


, OHIO 45229 
ame 
[__psB 9m 2400 | 


Figure 5: The Tedford Crystal Filter 


using a chrome-plated chassis, something 
different. In the Hi-Fiindustry, McIntosh 
audio company also did that for their 
stereo equipment, and still do today, but 
now using stainless steel. When the ladies 
on the assembly line complained about 
the bright shiny chassis blinding them, 
Bob Drake went back to copper plating 
the chassis as had been done in the past 
with their other receivers. | remember 
seeing one of those chrome chassis TR-3s 
years ago at the Dayton Hamvention and 
thought someone must have done that. 
Today, this would be a radio collector’s 
one-of-a-kind! 

Another new feature Drake did to their 
new TR-3 was to have a separate, 
replaceable front panel mounted with 
spacers on the front chassis. Not having 
to mount controls to a panel and scratch 
it up made manufacturing easier; Drake 
paid big money to have those scratch- 
resistant panels made. Very good paint 
or ink processes were used that cost much 
more than just using normal paint as 


most manufacturers did. Collins radio 
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The improved 
full 


SIDEBAND 
TRANSCEIVER 


All features of Drake TR-3 
PLUS «ee 


* Solid State VFO with linear 
permeability tuning for 
maximum stability 

* Automatic Transmit/ 
Receive Switching on CW 
{semi break-in) 

*xCW Sidetone Oscillator 
built-in 

*k VOX or PTT on AM 


* Connections for External 
Receiver 


S58500 * Diode Detector on AM 


Bepaicur flict 
Features of TR-4 and TR-3 rma wren 


qa 1S oe hae 


@ Full Frequency Coverage on all amateur bands 10 through 
80 meters. No additional crystals required, 


@ Upper and Lower Sideband on all bands, 

® VOX or PTT built-in. 

® Output impedance Adjustable with pi-network. 

@ Separate Receiver S-Meter and Transmitter Piate Ammeter. 
@ 360 Watts PEP input on SSB. 

@ Controlied-Carrier Screen Modulator for AM built-in. 

®@ Shitted-Carrier CW 260 waits input. 

© Two Special 9 Mc Crystal Filters for sideband selection. 
® Separate RF and AF Gain Controls. 

@ 2.1 Ke Passband. 

@ 100 Ke Crystal Calirator built-in, 


ACCESSORIES 
for either TR-4 or TR-3 


REMOTE VFO 
Model RV-3... $79.95 


MATCHING SPEAKER 
Model MS-4.. . $19.95 

MOBILE MOUNTING KIT 
Model MMK-3. . . $6.95 


POWER SUPPLIES 
AC Power Supply Model AC) «= $79.95 
OC Power Supalp Medel OC: 3 $129.95 


For more information, see your distributer or write: 


R.L. DRAKE COMPANY MIAMISBURG, OHIO, 45342 


Figure 6: The First TR-4 Ad from June 1965 
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was the only other company to put good 
money to a front panel. Drake would 
exchange a damaged panel if you wanted 
with a new one for that model, but you 
had to send the original back before they 
would send a new panel to you. 
The TR-4 is Born 

Bob Drake did not like to advertise. 
His thought was that if the radio gear was 
made well, it would sell itself and he kept 
that thought a long time, for many of the 
ham magazines that only showed a few 
Drake ads during the early-to-mid 1960s. 
The Drake 2-B receiver was still selling 
through 1964, along with the new Drake 
R-4 receiver, and later in 1965 the 
matching T-4X 


introduced. 


transmitter was 


Figure 6 
The new TR-4 was shown in May of 
1965 with more refinements. CW 
sidetone was added along with automatic 
switching (semi break-in operation). 
Figure 7 
A separate receiver could be used and 
muted using the TR-4 but no transceiving 
capability came with the TR-4. A muting 
feature was very useful for CW. A new 
solid-state VFO was used, plus improved 


Figure 7: The TR-4 Receiver Switch 


hermetically sealed filter. Also added was 
VOX for SSB and AM capability with a 
diode detector, so I guess Drake must 
have had plenty of the AM folks wanting 
to use this new rig for all modes; Drake 
responded with these changes. During 
the years 1966 to 1967 the TR-4 had a 
newer VFO with FETs, plus they added 
a neon lamp driven by a transistor above 
the tuning knob to indicate which VFO 
was in use, in conjunction with the RV- 
4 remote VFO. 
Figure 8 


There was a short time when Drake 
used two of the gray LSB and USB filters 
that were 6-pole designs made by C-F 
Networks (Tyco) to replace the R-T 
filters. Then came the blue, 8-pole C-F 
Networks filters. 


SSB using two separate 
6-pole filters at first, 
then a 8-pole filter later 
on. Some of the early 
TR-4s (S/N 16000) 
still had the soup-can 
SSB single filter in 
them for a short time, 
why I don’t know, but 
I have had many in for 
service with the single 


filter, or at least with 


the R/T Labs single 
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Figure 8: The C-F Networks Crystal Filters 
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Figure 9: The FF-1 Crystal Adapter 


Drake also changed the color scheme 
on the front panel. The lettering on the 
TR-3 was a light beveled color on top of 
the light grey color on the panel and it 
was hard to see, so in the TR-4 Drake 
went to black-on-gray, non-beveled 
lettering. Also, the color hue was different 
on many of the Drake panels. The clear 
dial window on the TR-4 had a small red 
vertical indicator that was mounted on 
the upper 4 part of the clear window, 
then later they went back to the standard 
full red vertical indicator. There was a 
relative output meter added to the TR-4. 
For tuning, you had to push a small 
center knob to change the plate meter to 
read relative output. The knob also 
adjusted the output sensitivity on the 
meter. Speaking of controls, Drake did 
not like to fill up the front panel with a 
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bunch of unnecessary stuff to confuse the 
operator. They preferred just the basics 
to keep it simple. They certainly filled up 
the side and back panels with extra 
controls not used very often, such as 
VOX, S-meter, sidetone, etc. Not having 
a lot of room on the front panel, they put 
the microphone, headphone and CW 
key jacks on the right side of the radio. 

Figure 9 

In 1967 Drake had many accessories 

for the TR-4 including the FF-1 crystal 
adapter that plugged into the bottom of 
the TR-4’s VFO socket, enabling the 
operator to use two crystals for transmit 
(novice days) with VFO receive, or both 
crystals for transmit/receive, or as a 
normal VFO. 

Figure 10 

There was an MC-4 wattmeter with a 
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SPECIFICATIONS The MC-4 Mobile Console completes the transceiver Instal- 
a lation. It combines a speaker/batfle system designed for 
pe aS lash tg - 18-54 MH maximum speech intelligibility with a precision wattmeter 
requency Coveney, 14 z which reads forward and reverse power. The self-contained. 
Line impedance: 50 Ohm resistiva Ceramag speaker eliminates the need to splice end match 
Accuracy: + (5% of reading +3 watts). Into the car radio speaker, mee a? Sg 
VSWH Insertion: Insertion of wattmeter inline Bec aey eae ie, a ae Aeteage 
changes VSWR no more then 1.06:1. The wattmeter not only takes the guesswork out of tuning 
Power Capability: 00 watts forward or reflected _antenns whips, but also provides a continuous visual check 


on anterma and feed line system performance. 1¢ can be 


forward or reflected power - region. 
Semiconductor: Two 1N285 power meter rectifiers i eget ae 
Fx Bo . As shown above, the mounting flexibility of the MC-4- 
soll at . LO ES ANS. FAO allows its use in any mobile installation. It can be used with 
CABINET DIMENSIONS: the TR-3, TR-4 or TAG. When transferred to the home- 
16-3/4” wida, 2” deep, 3-1/2” high _ Station, the console makes a nest and compact package. 


Prices and specifications subject to chenge without notice: 


R.L. DRAKE COMPANY 540 RICHARD STREET, MIAMISBURG, OHIO 45342 
5S ae | 


Figure 10: The Drake MC-4 Mobile Console with a Wattmeter 


speaker for mounting on top or bottom _ along with the newer beveled dial skirt 
of the TR-4 primarily for mobile for the 1 kHz markings. 
application if needed. During this time [Editor’s Note: Jeffs Drake history 


1967 Drake came out with the B-line, so concludes in the next issue, ER #390.] 
the TR-4 had a change for the main 
tuning knob to match the B-line knobs EETR 
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A Drake AC-4 Power Supply Tester 


By Tom Taylor, N7TM 
Redmond, WA 


tomastaylor@gmail.com 


Make Your Own Multi-Conductor 
Cables, a recent ER article in the 
September/October 2021 Electric Radio 
issue #387 reminded me of a project | 
completed earlier this year using a piece 
of multi-conductor rotor wire fora power 
supply cable. 
~ In March 2019 I attended the annual 
Mike and Key swap meet in Puyallup, 
Washington. In a $140 package deal, I 
purchased two Drake TR-4 transceivers, 
an MS-4 speaker, and an AC-4 power 


supply. Nearly two years went by before 


they were bench-tested. I already had an 
older Drake TR-3 that came with a 
homebrew power supply. I suspected the 
bias on the homebrew power supply no 
longer worked. Before testing both the 
AC-4 and the homebrew supply, I wanted 
to check the various voltages, but if the 
bias wasn’t working I didn’t want to plug 
in the power to the rig to take voltage 
measurements. 

Measuring the voltages from the 12- 
pin Cinch/Jones plug at the end of an 
AC-3 or AC-4 isn’t easy. First, two of the 
AC pins have to be jumpered to power up 
the supply, and sticking probes in the 
other pins — some 12.6 VAC and some 
650 volts DC —isn’t confidence building. 


On the back of the box is a Drake-standard 12-pin male Jones connector, into which 
the AC-4 can be plugged. A switch on the front turns on the A/C supply. There’s also 
a pass-through cable (the rotor cable) with a female Jones connector that can be 
plugged into a Drake transmitter or transceiver. In that mode, when the box is 
between the AC-4 and the Drake radio, the box measures the voltages in-line. 
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Second, it’s easy to get the pins mixed 
up, depending on whether you re looking 
at the pin-outs for a plug or a socket. 

I decided to build a simple box that 
would measure all four power supply 
voltages simultaneously. And I wanted to 
build something right then without 


having to wait for any ordered parts to be 
delivered. So I used what I had on hand— 
four Harbor Freight multimeters (the 
kind they used to give away free with a 
coupon), and 3/16" plywood for the wood 
box on which to mount them. 


When I finished making the box and 


Shown Above and Below: The Harbor Freight meters were mounted using Velcro 


so they could easily use the meters for something else (or change the 9-volt batteries 
inside). 
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In this photo, the box is connected between an AC-4 anda TR-4. The voltages seem 


reasonable. 


plugged in the homebrew TR-3 power 
supply, I was able to confirm quickly 
that, as suspected, the bias voltage was 
zero. I was glad to detect that failure 
before burning up a trio of 12JB6s in the 
TR-3. 


By using what I already had on hand, 
I was able to build the test box in an 
evening. As someone who loves to collect, 
repair, and then use Drake gear, I’ve 
found the power supply measurement 
instrument panel to be convenient and 


safe—especially 
compared to sticking 
probes in the end of the 
Jones, socker oF 
removing the bottom 
cover of a radio to get 
access to voltage test 
points. 


Lk 


Here’s a picture of the homebrew supply (I didn’t build this 
supply; it came with the TR-3 purchased thirty years ago). 
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The Swan SS-15, SS-100, and SS-200: 
The First Solid State Swans 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Introduction 

After years of manufacturing vacuum 
tube SSB, SSB-CW, and SSB-CW-AM 
transceivers starting in 1961 with singe 
band radios and wrapping up in the late 
1970s with the 700-family of SSB-CW 
and SSB-CW-AM five band (80/75 to 
190 meter) transceivers, Swan developed 
fully solid-state SSB-CW transceivers 
covering 80/75, 40, 20, 15, and 10 meters 
in three versions. Swan built a version 
with 15 watts input power, 100 watts 
input power, or 200 watts input power. 
Like all Swan transceivers, the SS families 
of rigs were single conversion with an 
intermediate frequency (IF) of 5.50165 
MHz. 
The Three Versions of the SS-Family 

The SS series of Swan transceivers 
consists of the SS-15 basic SSB-CW 


transceiver running 15 watts input 


power; to make it an SS-100 or SS-200, a 
100 or 200 watt input power amplifier 
was mounted to the back panel and 
connected to DC power and the Power 


- Amplifier input and output jacks on the 


back panel. Swans can be converted to 
higher power models, the SS-100 or SS- 
200 by adding the power amplifier module 
to the rear panel of the model to be 
upgraded to higher transmit power. 
The SS-Family Receiver Design 
The SS family of transceivers is a single — 
conversion design as were all the Swan 
tube-typé )SSB transceivers.” An 
intermediate frequency (IF) of 5.50165 
MHz was used; the same IF as some of the 
tube designs; a crystal lattice filter with a 
bandwidth of 2.7 kHz was used and a 16 
pole premium filter was an option for 
improved selectivity and ultimate 
rejection. Dual gate MOSFET transistors 
are used in the IF amplifiers; AGC and 
ALC are applied to the first stage only. 
The VFO is above the receive frequency 
on 80/75 and 40 meters and below the 
Leceiveuwitequcncy Oly 20,41). and 10 
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meters. [he normal sideband selection at 
the IF receives an Upper Sideband (USB) 
at the IF using a 5.500 MHz BFO; the 
mixing scheme does not invert the 
sideband on 20, 15, and 10 meters, 
resulting in USB operation on the three 
top bands. On 80/75 and 40 meters, the 
sideband is inverted by the mixing 
scheme, resulting in LSB operation. 
When the opposite mode is selected, the 
BFO/carrier oscillator frequency is 
5.5033 MHz resulting in USB operation 
on 80/75 and 40 meters and LSB on 20, 
15, and 10 meters if the operator desires 
opposite sideband operation for some 
‘reason. 

The RF amplifier used a dual gate 
- MOSFET as did the receiver mixer. The 
RF amplifier has AGC applied to it. The 
noise blanker is a clever design that 
removes impulse noise before the 2.7 
kHz IF filter that would stretch out the 
noise pulses due to its selectivity, making 
them impractical to remove. It is 
important that neither speaker lead 
should be grounded as both are not at 
ground potential. The audio output stage 
has about four watts of audio output to 
deal with noisy conditions in mobile 
service. 

The audio amplifier and audio output 
use ICs with two power transistors. 
Neither of the speaker leads is at ground 
potential so it is important not to ground 
either of them. The audio output stage 
delivers about four watts of audio to deal 
with noisy mobile environments. The 
SS-family can use 4 or 8 ohm speakers; 
3.2 ohm speakers are to be avoided 
without putting at least a 1.0 ohm resistor 
in series with it. 

The VFO 

The VFO frequency is switched to 
change bands; it covers 500 kHz on 80/ 
75 meters, 450 kHz on 40, 20, and 15 
meters, and 1.7 MHzon 10 meters, giving 
full coverage of the 80/75 to 10 meter 
bands; this was done on most Swan tube 
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units. The VFO uses a dual gate 
MOSFET; the MOSFETs were fairly 
new when the Swan SS-family was 
designed, and Swan made good use of 
them. The VFO output was well buffered 
to improve stability. 

The Transmitter 

The transmitter uses much of the 
receiver circuitry, including the VFO, 
the carrier oscillator/BFO, the IF 
amplifier, and the crystal lattice filter. 
The VOX and 8 volt regulator circuit are 
common to the receiver and transmitter 

The microphone amplifier uses an FET 
input amplifier to get a high input 
impedance to work well with un- 
amplified crystal or ceramic microphones. 
The FET output goes through the 
microphone gain control to an integrated 
circuit (IC) amplifier stage driving a diode 
ring balanced modulator that drives the 
crystal lattice filter to generate an SSB 
output. 

AnIC transmitting mixer uses the VFO 
added with the 5.50165 MHz IF to 
produce the output frequency. The output 
is amplified by a broadband tuned 
amplifier stage followed by a pre-driver 
stage followed by a driver stage which is 
a driver in the SS-100 and SS-200 and 
the RF output stage in the SS-15. The RF 
goes through a pair of jacks on the rear 
panel where the linear amplifier stage on 
the SS-100 and SS-200 plugs in. The RF 
goes through a bandswitch section which 
selects the correct low pass filter; a second 
bandswitch wafer connects the selected 
low pass filter to the directional coupler 
and then to the antenna relay that routes 
the RF output SO-239 antenna jack. 

A feature somewhat unique to the SS- 
family is that a separate control sets the 
VOX release delay for SSB and a separate 
second control sets the delay time for 
CW. The ability to set two different 
delay times simultaneously is unique to 


the SS-family as far as I know. 
ER 
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Article Update: 
The 2200 - 630 Meter Junkbox Rig! 


By Mike Murphy, WU2D 
38 N. Reading St. © 
Manchester, NH 03104 
mjmurphy45@comcast.net 


Well, it is going on 3 years since | 
published the three-part article on my 
two band low frequency transmitter 
project; all of that work and I have 
nothing to show for it! I finally realized 
that I was going to have to put up or shut 
up on LF/MF operation. Getting a 473 
kHz station together and on the air was 
long overdue. The key turning point was 
hearing buzz about something on-line 
called the kHz Slack Channel, and 
regularly hearing stations on the band. I 
finally made my mind up that this winter 
season was the one where I would crack 
630 meters. Achieving an effective receive 
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The 220/630 Meter Transmitter at WU2D 


system was the key for me. The old ham 
adage “you can’t work-em if you can't 
hear-em!” is all too true on the low bands! 
Of course not everyone can do a 1000 
foot beverage antenna or two at their 
QTH, but some new tools have arrived, 
that require only modest real estate, and 
are showing real promise in solving the 
noise issue; specifically the short Beverage, 
amplified and phased loop antennas, and 
the LOG (Loop on Ground). I’m not 
going to promote WebSDRs though, 
because that’s cheating! 

Although I have run some sweet 
Beverage antennas in the past, I eventually 
tired of the continuous maintenance, 
mostly caused by limbs falling on them 
in the woods. So now I utilize two 
amplified loop antennas (both no-fuss 
untuned coax types) positioned at 
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different angles, located just into the 
woods. Loop antennas were the golden 
ticket for me to finally hear plenty of 
630-meter CW action. Yes CW (not 
QRSS, digital modes or whatever); real 
CW just like on 80 meters. I am also a 
promoter of noise cancelling techniques, 
but I have not had to resort to these 
methods so far with my coax loops. Local 
QRN can arrive uninvited however, and 
no matter how cold it is in NH now, 
summer should come. 

If you, read the firsejarviele). it. the 
transmitter series in the January 2018 
ER issue #344, you might recall the 
discussion on the FCC low-band rules 
and operation. And you may already know 
that it can require upwards of 100 watts 
of transmit power, to approach the 5- 
watt EIRP limit, and I’m talking about 
realistic disadvantaged transmit antennas. 
Fortunately the entry level 473 kHz 
Marconi antenna turns out to be a pretty 
similar effort in scope, to putting up a 
trap dipole. I got my antenna constructed, 
erected, and on the air in less than 6 
hours. Basically I strung out 4 radials and 
pounded a 4 foot ground rod, got about 
120 feet of wire in the air (not all vertical 
of course) and base loaded it, and 
BINGO, I made contacts that night. 

630 Meter Gear 

Since 201 8. .a/-ereapedealsors Li 
equipment has arrived in the form of 
solid state transverters and Class A 
amplifiers, for doing the digital modes 
with modern HF rigs on 630 meters. The 
digital modes are fun and practical of 
course, down here. Some 630 meters 
builders are running efficient Class E 
solid state for CW and I do hear some 
400-500 kHz band-capable vintage 
military rigs like the BC-191 and ART- 
13 on the air. If you read about my build, 
you know that my transmitter is 
essentially a CW-only Johnson Ranger 
clone, with a pair of 6146Bs in the finals. 
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With a massive onboard power 
transformer and 10 tubes, and sporting a 
giant PI net output, it is an all-in 1950’s- 
style transmitter design. I refer you to 
Electric Radio’s February 2018 centerfold 
schematic. The only wink to the modern 
is a VXO mixer method of frequency 
generation for the two tiny bands, with a 
6AU6 and 6BEG. Otherwise, you will 
recognize the 12AU7 Johnson sequential- 
keying system and the 6AQ5 clamp tube. 
The 6146Bs generate embarrassingly high 
power ICAS CW on 630 meters with 
700 volts on their plates, and I give them 
the recommended 3 mA grid drive for a 
pair, but they really do not need much 
more than | mA. 
Fire it Up! 

Guess what happened when [| 
“finished” the transmitter back in 2018? 
Nothing; I let it stay idle in an unpowered 
rack for 3 years. Then suddenly I decided 
to use it on the air a few weeks ago. First 
of all, I had by this time forgotten how to 
operate it. Well not really, but I sure put 
a lot of knobs on it to play with. Then 
once I got used to the controls again, I 
switched the meter from grid drive to 
plate current, and suddenly I realized 
that there might be a small problem. 
BANG! — The panel lights went out, and 
then a puff of smoke. I sure was glad that 
I had put it on the bench and brought it 
up on the Variac, which had a 3A fast- 
blow fuse. The main fuses in the rig never 
even popped. The surprise arc turned out 
to be a double fault in my metering 
system. Those full feature metering 
systems are so handy when they don’t 
explode. The crux of my zorch, was that 
I was switching the meter between 
negative voltages and HV points with a 
small rotary switch, somewhat willy-nilly. 
Problem one was that the meter’s bypass 
caps apparently were not handling the 
tension. Specifically, the HIGH tension; 
they had telltale burn through HV 
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breakdown holes. Add to this, that the 
hot switched contacts for the meter were 
way too close together, and a nice arc- 
over had occurred. Hey, I thought this 
radio was tested, and it was solid? Who 
was the test technician? He just blamed 
the engineer, who had specified 
underrated bypass caps and a small rotary 
with too close contacts. Hint: Skip 
contacts between positions to reduce arc- 
over and use 2 kV disks. 

Once those issues were resolved 
through the “WU2D RMA (Return 
Merchandise Authorization) process”, I 
dared to fire it up again. Now I went for 
odd behaviors with full output power 
and keying into a dummy load. The 
tuning dip seemed good but had to be 
retouched after a few seconds till it settled. 
You may recall that in order to get enough 
inductance with the two LF bands ina PI 
network inductor, I had to stuff the giant 
ART-13 surplus coil with a load of ferrite 
to increase its inductance; and this value 
was changing (likely heating up) with the 
tuning process. This was not ideal, but it 
did work, and I am getting 78% efficiency 
in Class C. However, attempting to cover 
both 2200M and 630 meters with one 
tapped coil was probably a bridge too far. 
Now you know why those giant plug-in 
coil assemblies were so popular in the 
1930s and ‘40s. They allowed for 
optimized performance on each band. A 
related issue was that the plate choke was 
fine for 630 meters, but there was not 
enough inductance for 2200M, so I had 
desperately added a series choke outboard, 
which was pretty ugly. It turns out that 
designing for final plate efficiency at 
2200M requires an honest 6.8 to 10 mH 
choke with a 500 mA rating. You might 
get away with a 2.5 or 4.7 mH on 630 
meters. 

Iam a neutralization guy and I preach 
all of the benefits thereof, especially with 
high frequency tubes like the 6146 — but 
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the thing was not neutralizing! The error 
here was a design flaw. I had failed to 
install a choke below the 6146 grid tank, 
which doubles as the grid bias source. 
This added RFC now allows the bridge 
feedback to be injected in antiphase, using 
the Bruene weak-bypass-cap method. The 
erid bias supply was low impedance. Once 
the RFC was inserted, the 6146Bs 
neutralized perfectly. 

Another thing I remembered was that 
although my dial showed full coverage 
on both bands, my VXO crystal was an 
FT-243, and I actually could only cover 
about 3 or 4 kHz of each band which is 
actually fine for the CW segment of 630 
meters. An HC-6 or HC-49 would allow 
for the entire band in that regard, because 
they pull so much better. Mixing 6 MHz 
crystals to synthesize the bands has 
another benefit. The close frequency 
crystals generally track over temperature 
—theoretically no warm up time, and 
perfect stability compared to a VFO. 
Plus you sequentially key the mixer 
oscillator, not the VXO that runs 
continuously. 

Key Down 

She was holding up to my abuse so far 
after the fluff-up, and the CW note was 
beautiful, even at maximum power, which 
was tickling 175 watts out! * Wow that is 
a sentence you only will read in ER! On 
the first PI coil tap on 630 meters, I can 
load the transmitter nicely to 50 to 70 
watts out. In tune, power is reduced. My 
tuning power reduction method turns 
out to bea bit scary. Basically, I switch in 
a 1.4k, 50-watt resistor between the 
rectifier and the filter bank with a relay, 
to limit the current and drop voltage, by 
brute force. Oh, it works, but that resistor 
gets plenty warm; with HV and a relay, 
this method seems crude at best! 

So with all warts exposed, and some 
remedies applied, I was finally convinced 
that the transmitter was ready to go on 
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the air. Geeze, if I only hada transmitting 
antenna. 
Antenna 

I had been eyeballing two tall trees 
separated by about 45 feet, on the back 
edge of the lawn. Not daring to get too 
close to the branches, I restricted the top 
hat length. So the antenna is comprised 
of 65 feet of #14 house wire, with a top- 


hat load made from four 15 foot chunks 
of wire with end-spreader insulators. So 
it looked like a 20 meter bowtie dipole at 
the top of a vertical wire! For decoration, 
I suspended a 100 pH loading coil about 
halfway up. Theoretically this would > 
reduce the voltage at the feed and increase 
RE current below. This coil and the wire 
below were supported by their own cross 
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TAPPED SEVICK TRANSFORMER 
SWITCHED 
TAPPED COIL | “4 PE ts 
9 RADIALS : 
4 GROUND ROD 
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lines from lower branches on the tree. 
My thinking was that four lines 
supporting the antenna would lessen the 
overall strain on the top-hat. Anyway, it 
survived its first ice storm. Would a 
shorter antenna of say 30- or 35-feet 
height do as well as my 65 foot antenna? 
Possibly yes, but only if the top hat were 
made much larger, say 100 foot across 
instead of 30 foot is a T better than an 
inverted L? Yes, on this one. Tee or Spoke 
or Umbrella top hat patterns allow those 
top currents to cancel, thus reinforcing 
the current (radiation) 
in the vertical portion. 
An inverted Lcan work 
well however, with a 
good radial system or 
an elevated 
counterpoise screen. 
These antennas all look 
capacitive (very short 
compared to 
wavelength) and their 
resistive impedance 
(real part once the 
capacitive reactance is 
tuned out) varies wildly 
depending on the 
coupling to ground 
(your radial system’s 
ground decoupling 
performance). The 
guidance here is that 
more short radials 
provide a_ better 
eround plane vs. fewer 
long radials. Putting it 
all together fora typical 
entry level antenna, the 
matching system will 
need a lot of series 
inductance and some 
ability to match the 
remaining “real” 
somewhat up or down 
to 50 ohms. So, your 
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power meter. 


Shown above and below are views of the author’s homebrew 


tuner should be able to cancel 100 to 800 
pF, and transform the remaining real 
part to 50 Ohms. And it should be able to 
withstand high voltage at the wire feed 
(top of the coil). 

For a quickie tuner, many people use a 
“Homer Bucket” tuner; basically, a big 
tapped coil with a variometer approach 
on 2200M and 630 meters. But I had a 
shortcut device donated to me from Mark, 
WAI1QHQ. My antenna was tuned with 
a surplus WWII BC306-A loading coil 
unit, which can insert up to 1000 pH of 
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inductance via a tapped coil; and with an 
onboard vernier-driven variometer. Also 
at the feed, I built and installed a bifilar 
tapped transformer for the coax match. I 
managed to lay 4 radials in an X pattern 
on the lawn and out into the woods; two 
about 120 feet long, and two about 60 
feet long, and put in one small ground 
rod. 
Tuning Your Antenna 

How does one resonate and match 
such a system out in the yard? One method 
is to position your XYL at the key as you 
observe the SWR meter and adjust the 
coil, whilst conversing on the mobile. 
This tests a corner case in marital trust 
and communication. Oh, did I mention 
that there will be high voltage at the wire 
attach point? And that most SWR meters 
do not work so well on 630 meters? 

The go-to method of tuning a Marconi 
has always been an RF ammeter, and that 
still holds. Adding radials and watching 
the meter creep up is a validation that all 
of that work is paying off. The tuning 
solution to get me on the air fast, turned 
out to bea rather simple one. Assembling 
a first principles resistive bridge circuit 
consisting of three 50-ohm resistors, a 
potentiometer, and a diode, a couple of 
caps anda meter, along with an old signal 
generator, were all that was required. 
Essentially a generation one MFJ-207 
Antenna box for 630 meters is what I had 
created. After dipping the meter (getting 
the match), which used about 450 pH 
and a couple of taps down on the 
transformer, I connected the coax and 
went inside and loaded the transmitter 
up blind. 

Believe it or not, I made my first contact 
and worked several other stations that 
very night loaded to about 120 watts 
input power — December 12, 2021. After 
a few weeks of on-air use, I can report 
that the transmitter is a solid performer. 
I have had to adjust the antenna tuner 
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once during an ice load, and it changed 
of course, when I added more radials (I 
have 9 now under snow—woo!). Always 
keep in mind that you are making up for 
antenna efficiency with power. You do 
not need a perfect antenna. 

Lately I have built up a proper Tandem 
Match for 2200M and 630 meters and 
have validated that the simple resistive 
bridge method at the feed that got me on 
the air, holds up. With my homebrew in- 
line LF wattmeter/SWR device, I can 
now measure my power without a scope 
and dummy load or questionable HF 
meter, and yeah, my regular HF cross- 
needle meter reads about 1/5 the actual 
output power on 630 meters and reports 
a perfect match as 1.7:1. You really do 
need to validate or recalibrate or modify 
your meter, or do what I did and make or 
buy a kit for a proper power meter for the 
low bands. 


References: 


1. Mike Murphy, WU2D, NotAnother 


2200M/630 meters Junkbox Rig, Electric 
Radio #344, January 2018 


2. Mikrowavel’s. Radio) Project 
Resources https://www.facebook.com/ 
Mikrowavel/ 

3. G3YCC, A Resistive SWR Bridge 
http://www.zerobeat.net/g3ycc/ 
res_swr.htm 

4, BC-375E Technical Description 
https://www.qsl.net/ve2gce/ 
technical.html 

5.630 meters Resources: VE7SL http:/ 
/ve7sl.blogspot.com/2014/11/630m- 
resources-part-1.html 

6. The Tandem Match, A Closer Look 
https://www.giangrandi.org/electronics/ 
tandemmatch/tandemmatch.shtml 


ER 


Jan./Feb. 2022 


Homebrew 
Showcase 


A Ham’s Way to 
Fight Corona 
Boredom 


The Homebrew Showcase is a column intended for builders to share their projects 
in ER. We would like to encourage readers to send in photos and descriptions of 
their projects! 


By Bob Karon, AAGRK 
450 Windmill Oaks Drive 
Wimberley, TX 78676 iy 


aa6rk@aol.com 


Dyamerappenstance,>. 
discovered a way to defeat the 
isolation boredom of the 
pandemic by building a 
homebrew 4-1000A amplifier 
using many early 1960's parts. 
During one of our bi-monthly 
Wimberley Valley ham 
breakfasts, the idea was tossed 
about to build this amplifier. 
Predee(ho> RDC) had: a 
previously built power supply 
for such an amp, and Mac 
(W5MC) had a Peter Dahl 
transformer that would just 
slide into it. This sounded 
good to me! I hada high school 
bud who had built this amp 
and I always was intrigued by 
it, so that was all it took. 

The Internet provided 
many strange sources for old 
parts including an antique site 
that had a beautiful E.F. As mentioned in the text, this photo shows how the 
Johnson tunable coil. separate amplifier chassis are stacked in a vertical 

A 2000 pF capacitor search layout arrangement with the power supply on the 
took me to Poland, then to bottom and the RF deck at the top. 
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This is the as-built amplifier schematic drawn by K5LAD. 
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Switzerland, and finally to Texas to get a 
workable capacitor, but I finally got one 
to allow 160-meter operation. 

Fred had the chassis I needed and a 
modified amplifier that I scavenged for 
parts — so on I went with my project. 

At first, I had to modify the power 
supply to come as close to a schematic 
that was included in ARRL’s 1985 Radio 
Amateur’s Handbook. The resulting 
supply is pictured. Fed with 240 volts, it 
will produce 4500 volts for the plate 


voltage and 120 volts for functions in the 


control box and for the filament 
transformer primary winding. 

Instead of building the amp in a rack, 
I used the scavenged chassis to make a 
triple-decker amplifier, as shown in one 
of the photos. It has a power supply on 
the bottom (it weighs about 100 pounds), 
a control box, and finally the RF deck. 

The control box contains a 14-volt 
DC power supply for the relays and an 
input antenna tuner. DC circuits are fed 
on a barrier strip on the left chassis wall 


while AC is on the other side. On the 


Above is a bottom view of the power supply chassis and below is a schematic of th 


low voltage power supply. 
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“roof of the control 
box hangs the tube 
socket and the filament 
transformer and the 
power supply choke. 
Controls on the front 
of this chassis include 
switches to control the 
AG, | DG, -and» high 
voltage along with 
metering for the plate 
and grid current and 


in a photo. 


The fun chassis is the 
RF deck! Here’s where 
the 4-1000A glows like 
alight bulb. I mounted 
the tube in the middle 
with the tunable coil 
on the left and the 
input and output 
capacitors staked on 
thestmichts This’ 1s 
shown in another 
photo. 

All of the building 
design was by yours 
truly based on looking 
at lots of older radio 
gear that I enjoy. Fred 
had the patience of a 
saint, getting me to 
follow the KSLAD 
schematic exactly, and 
keeping me on the 
right" tack. mln 
(K4HJU, a former Bell 
Labs engineer) 
designed the meter 
circuits and continues 
to advise me on the 
proper tuning settings. 


There have been 


Here is the front view of the control box with the panel 
opened. 


Eimac power grid tubes are always an impressive sight when 


they are all lit up! 


many heart pounding episodes and more __ bored — not one bit! By the way, it took 
sheet metal work than I ever wish to see _—_a year to build it...not bad for a trumpet 
again, BUT now I finally have a player! 

homebrew HF amp to keep me warm 

during this Texas winter and I’m not Ett 
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VINTAGE NETS 


AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 kc; Sunday 1800 during DST’, 3835. QSX Joe, 
W3GMS ; 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K©O]J. Also 
try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 — 10:00 PM Gls 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W. 4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 ke. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 ke . Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM?’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area, 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + QRM. Net Control Operator Rotates. 
Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 
Southeast AM Radio Club: Tuesday Evening Swap and Fellowship Net, 3885 @7:30 ET/6:30 CT, time varies depending on 
propagation and amount of daylight. QSX Sam (KF4TXQ). Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDS5IKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 


Stu (K4BOV), Bill (W4W4W 
Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 


Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 ke. QSX op Gary (W8KM) or Carl (W2IQK) 
Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), Andy 
(WB@SNB) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 ke + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 kc (+25 Kc) @ 1800Z. Alternate 3760 ke, +25 kc. QSK Dave (VA3ORP) 
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Hello Ray, 

It was in June 2019 (No.361) issue 
that presented an excellent article by 
Jeep Platt about the National NC-98 
receiver. In the article he wrote that he 
had never seen the short wave version of 
it. Actually mine is that. Please find my 
photo attached. 

I should have sent in much earlier but 
it took good two years to clean up my 
workbench and unload the receiver from 


top of my shelf. As you see, the main 
scale has marking for each international 
broad cast band and the band spread has 


the corresponding scales. 


National advertisement on page 11 of 
No.361 issue calls this variant as “Model 
NC-98SW” so the engraving on the front 
panel could have been that way while 
mine reads simply “NC-98.” I do not 
know if mine is the genuine SW version 
or an amateur version with scale glasses 
replaced. I once found on e-bay a set of 
replacement glass with SW calibration. 

Anyway, I hope you find it fun by 
taking a look at my JPG. 

Best regards and take good care, 

Hiroshi Ogawa, Tokyo, Japan 


Pictured above is Hiroshi’s NC-98SW, the SWL version of the NC-98. According 
to Fred Osterman’s book Shortwave Receivers Past and Present, the NC-98 was 
produced from 1954 to 1956 and cost $150.00. It’s mentioned that it is a rare 


receiver with a shortwave calibrated bandspread that is pictured here. 


(NR5Q, SK) was corresponding 
with myself and Dave (WAGVVL) 
about a huge problem he was having 
with a 6-tube National receiver 
that was being repaired for a friend. 
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the root cause and finally said as a 
joke, “It must be the chassis because 
I’ve changed everything else!” 
I’m sure many of us have had 
similar frustrations. —-Editor 


CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system, ads 
that are not legible, or that arrive after the deadline! Not all readers use 
email, so include phone numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


| monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 

for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


ge DEADLINE for March/April 2022 is Fel 


fas 
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SSB Adapters from Treetop Circuits 
¢ Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 
¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 
on the BFO. 
¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52 and 
TR40M tubes. John H. Walker Jr., 13406 
W. 128th Terr., Overland Park, KS 66213. 
RH: 913-568-7057, E-Mail: 
iwalkr83 @ gmail.com 


FOR SALE: Two mint near-NOS Chinese 
type 884 VHF pack sets and included with 
each seta bag containing 2 whip antennas, 
2 microphone headphone sets, spare 
parts, long wire and ground wire, uses D 
cells and described in ER#211 tested 
working perfectly VFO tuned from 45 to 
just under 50.1 MHz English translation 
included $250 USD, shipping Included. 
1-902-921-1808 Rick, VE1RNM, 
ickmoskovits @ gmail.com 


W5SWL Electronics - Se 
Premium Quality | 


RF Connectors 
Order Direc t! 


Wide Selection of Connectors : 

° MC MCX & MMCX  * Reverse Polarity 
e©QMASMB &SMC_ ¢RF Adapters 

e DIN & Low PIM e Bulkheads 


eUHF & N- 

e BNC & SMA 

¢ Mini-UHF & FME 
eTNC&C © 


And Much More! 


¢ Dave’s Hobby Shop by WSSWL_ °F & Technical Parts 
e Ham Radio Gadgets e New & Surplus Materials 


Order at www.W5SWL.com 


Ships Fast From The Arkansas River Valley 


Electric Radio #389 January/February 2022 49 


NEW EXPANDED THIRD EDITION 
@ 


A GUIDE TO THE 


AMATEUR RADIO PRODUCTS ,/ 


CHUCK PENSON, WA7ZZE 


“A major revision...much more detail... 
scrubbed for accuracy... will definitely 
have a place on my reference shelf!” 


— Chas Gilmore, W8IAI, Heath Company 
Executive Vice President and General Manager (Ret.) 


(7) More than 300 products 


(¥) More than 1,000 photos 
and diagrams 


(/) 426 pages 
(/) 14chapters 


FOR SALE: By Fred Freer, K8IG, Mayfield, 
Ohio: Cleaning out my shack. Pictures 
and details on email request. 
K8IG @arrl.net. Shipping and packing by 
Fed Ex. PayPal and credit cards accepted. 
440-446-8000. 60 miles radius delivery 
may be available for some items. Drake 
MN-2000, Ten-Tec Corsair with power 
supply and speaker, Collins 312B-4, 
Collins 75S-3; Hallicrafters SX-25, 
Hallicrafters SX-28, Hammarlund HQ- 
129, Singer Gertsch FM-10 Service 
Monitor, Singer Gertsch FM-10C service 
monitor, Gertsch FM-3. All with manuals 
and working. Multiple low and high voltage 
rack-mountable power supplies (local 
pickup) also available.” 


FOR SALE: ARN-59 DF set: R836/ARN 
with spline tuning cable, AT-780 antenna 
under glass, receiver control box C-59 
(with large NOS connector), azimuth 
indicator ID-637, and a DY-150 dynamotor 
(with NOS connector). Have repro manual 
11-523-10. $75 plus % shipping or they 
will be disposed of. Call Ray at ER, 720- 
924-0171 or email, Ray@ERmag.com. 
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FOR SALE: eighty HC 33-U ,5 Mhz crystals, 
make offer, pancom1 @ aol.com thank you 
73s konrad WZ4S 


FOR SALE: Restoration Labels for vintage 
gear. Https//:www.linearamplifier.info. 
Use ERMAG for a 10% discount. 


Sales @linearamplifier.info 


ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 
crystals.com/ : 


FOR SALE: Old Transoceanic and 
transistor radios, 1950s and 1960s, some 
in working condition. Call or write for free 
list of bargain items. Roger Simmons, 
804-642-2076, POB 224, Gloucester 
Point, VA 23062 


FOR SALE: FOR SALE/TRADE: ARRL 
Handbooks 1930, 1933, 1939, 1942, 
1943, 1944, 1945, 1946, 1947, 1948, 
1949, 1951, 1953, 1954 and other early 
ARRL publications. NI14Q, POB 690098, 
Orlando, FL 32869. 407-351-5536. 
ni4q @juno.com 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 


Tubes Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components ... and more! 


Call or email for info... 
1-866-988-0073 
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The Collins 75A-4 Handbook 
This is a newly revised and expanded 239 page bound book, professionally printed with 


a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 


” €rvice a 
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AF4K Crystals is Back! 


In-stock crystals for vintage equipment, 
- homebrew projects, restorations, and repairs. 


Ham-band FT-243 
on popular frequencies 


www.af4k-crystals.com 


FT-171 
Crystals 


Crystal Sockets 


100 kHz 


Calibrator Crystals 


FOR SALE: DOWNSIZING and must move 
my vintage equipment, tell me what you 
need! Bob, WA4SOX @ AOL.COM 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 
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DIGITAL ACCURACY FOR BOATANCHOR RCVR 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 
Order @ kk4pk.com $140.00 + $15 S/H Custom Cables Extra 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @hotmail.com 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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EZ Hang Antennas is now part of NI4L Antennas & 


Electronics, LLC! 


In addition to the traditional EZ Hang Square 
Shot kit, now the Hyper EZ Hang Kit and the EZ 
Hang Euro Kit are available. NI4L also offers many 
types of antennas, baluns and antenna accessories, 
plus many radio accessories such as radios, 
capacitors, and solar equipment. The EZ Hang 


square shot will clear a 100-foot tree with ease. EZ 
Hang kit is $99.95 + shipping. The EZ Hang comes 


heh a : 7 ; with a one year limited warranty. 
NI4L Antennas and Electronics y y 


3861 Mount Olive Church Rd. 
Moravian Falls, NC 
28654 
Call Today! 


The new web site is www.NI4L.com and it is 
well worth a visit to see the entire line of equipment, 
especially practical antenna designs! 


828-738-6445 


FOR SALE: SSB Adapters for Collins 51d, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449- 
7931www.treetopcircuits.com, email: 
radio @treetopcircuits.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77 Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @ gmail.com or 714-412-7399 
FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 


Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill. riches @ verizon.net 


FOR SALE: FT-757GxXll all band trans.with 
Astron power supply RS20M $300. FT 
212 2 meter mobile $100 working with 
manuals no ship pick up only Lawrence 
Gross Cottage Grove mn. tel 651-459- 
S200 
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Hayseed Hamfest LLC - CedarRapids,lowa '~ 
CAN CAPACITORS = 

eats) 

Can-caps.com ‘—sS 
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WANTED: Schematic for a Kaar 10Z 
transmitter. Roy, Ka7ngt, PO Box 78, 
Mineral, WA 9BaDo: 
Ka7ngt @lewiscounty.com 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, https:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @yahoo.com 


Please Note: ZIM Electronics Inrush Current Limiters 


All of the inrush limiters have been sold and the product has been discontinued. 
This is because of the unavailability of accurate analog panel meters combned 
with large component price increases. 


ACCESSORIES FOR SALE: Spun 


Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 
INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 

WANTED: BC-1306 Radio, looking for 


PE-237 Power Supply also. Steve 
Bartkowski, 708-243-7713 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,’ see www.WCCARA.com, by the WCC Amateur Radio Association. 


Series } + Disk 1 
R.L. Drake Co. 


System 
Requirements: 
Any computer with 
Adobe Acrobat Reader®. = 
Performance will vary 


depending on speed of 


the computer. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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WANTED: Hallicrafters S-29 Sky Traveler 
or S-39 Sky Ranger any condition. Bill 
Higgins, 281-755-2479, 
KD6DOZ @ gmail.com. 

WANTED: Listen for K7RA/B CW beacon 
on 28.2833 MHz. Send reports to 
K7RA@ARRL.net 


WANTED: Hammarlund HX-50 front panel, 
mine; has: “Trust. Paula Kas LX; 
k3stx @arrl.net, 301-762-6131 


WANTED: Vacuum Tubes! https:// 
linearamplifier.info/ouying-tubes/ Thank 
you! Mark Gorge K8FZR 


WANTED: Back and bottom covers for a 
Hallicrafters S-38 receiver. Bob, KBHHP 
rescas @hotmail 


WANTED: RF Deck with one or two 4- 
1000, tubes optional, power supply not 
needed. Needs to be nice looking as 
close to factory look as possible. Brad 
Hollander, N7RCA, Contact info: 
brad.uvc @ gmail.com 

WANTED: Any condition “Western Electric” 
tube audio amps, speakers, parts, 
vacuum tubes. Toshi Yamada, 7107 175th 
PL SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rad, 
Pennsburg, PA 18073, 215-541-1099 


56 Electric Radio #389 


Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


WANTED: Relay forthe Central Electronics 
20A transmitter. Mine has an open coil. 
Rick Dupree NN2K 607-206-5666 


nn2k51 @gmail.com 


Vintage SSB 75m net. Been going for 4 
years, called “Terry’s Tube Time” Meets 
(starting after the Nov. time change until 
early spring) Sundays on 3840Mhz LSB 
at 5:00PM CT .Focusis on tube type and 
hybird SSB rigs. Coverage upper 
midwest and mountain states. Thanks, 
Bill Kipping, ke7kk 


New Swan Net! All Swan, Cubic, and 
Atlas gear welcome. Skip, K6LGL in 
NCS, net meets Saturday Pacific DT 
at 7:30AM, 3896 kc +QRM, also Sat. 
Pacific ST same freq and time. 


The Midwest Classic Radio Net “pre- 
net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 
XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


TeV IVA — 2.1 coo ciccdocsuscdocsicdaccsscnsctovcdersoccsucsesossececsons 4 hours, $89.95 
GBOMINS 755-3 ANC 325-3........ccccenssevesceesccesccosancoccssocsssons 2 hours, $89.95 
ROSE UMAR SHEN) Did hoe cuz io cesses» doves Setea~osoonnsssotadesaeceststceteses=erer 1 hour, $39.95 
Ts EP ee. oanne riaes odaseoteccdtonsonscseescnsccsteceoccanatoerecee 1 hour, $39.95 
ROUEN FROWN So 1R Looe cv ceca ca cdec te tendvcvnscasecsts-soccdevsosecassezeese 2 hours, $39.95 
re Fig gs yee A ee oer 2 hours, $89.95 
BTS Te SOA roca ccc ccccctcctcenecccetocsscescocsansipeasenesoscstssonerns 7 hours, $109.95 
Collins R-390A Ad deNdua................cccccccscseeccessssscoceees 2 hours, $49.95 
Hammarlund SP-600JX..............cccscccccececececceeeeeeeeeeeeeeeees 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 

Before ordering by mail, please contact us to be sure 

your DVD isin stock, we are having some supply prob- 


lem at this time. 
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Available for Purchase at Jancarolpublishing.com 
Amazon - Barnes and Noble — and Select Retailers 


WES "SC ren 


AMATEUR RADIO’S UNSUNG HERO 


BY: DOMINIC TUSA, K5EF 


On Thanksgiving Day 1961, Wes Schum 
was unstoppable. His Central Electronics 
Company had produced the world’s most 
advanced single-sideband transmitter, 
setting the amateur radio world ablaze. 
Three months later, it was all over. 60 years 
later, learn why and what could have been. 


WANTED: Hallicrafters SX-99 S meter 
working or non-working. K4PU @arrl.net 
or 404-591-9064 


WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 

WANTED: Help!! ETO Alpha 86 warms up; 
won't transmit. Display shows 2.2 kV, not 
3 kV. Can you help? 
db_cunningham @ hotmail.com 


WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @aol.com 
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WANTED: Buying Amateur radio 
equipment and related electronics. Single 
items to complete estates. Sam 
Chrisbens, NOKEI, Divide, CO 80814. 
719-440-3663 schris2183@aol.com 


WANTED: | NEED HELP! | have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme SSB-6A. It is in mint 
shaped (physically), but someone has 
tried to alter the Balanced Modular, of 
course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 
knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65 @ gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WA5WRE 


WANTED: Collins HF 8092 remote. Have 
HF 8090 FOR SALE or trade. Alan KERFK 
alanchandler @frontier.com 425-483- 
7134 
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Tube Lore lI 


Ludwell Sibley 


A REFERENCE ror USERS anp COLLECTORS 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 
WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 
WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 

WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa@tusaconsulting.com, 
WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!!) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 
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—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-YearSets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium’) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
dus sdbcgainesgapbeweaevael eset eccsedeaadeice Mavens Sdth de ha caity tens dia dookeciateatan eet ae ta $37.95 plus $7.00 Shipping 


—COMPENDIUMS — 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
sie tsa aie Soph aa I a wdcaafe eds ar aah ee aa AAs sit Saat ee $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
er Ne acs cia ens fais dicate aah ain cies S Mecn eine 9 sh ene nek eantan Zieninin a +» sea pine ania nas Nig eoieiacins $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 
ee IN COLL, mee dP erste enw cswe Rese ces SET eee 0c pee co aevwty ong ATEN tet aah ts eka $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everyining made by Hallicrafters. By Chuck Dachis -----------------------------------------ss<e----scc--snsanacnaann=== $26.95 
Shortwave Receivers Past & Present: This book has been discontinued, sales subject to our stock on-hand. 
This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, more 
like an encyclopedia than a mere handbook! Sure to become a classic volume, it contains info on over 1,700 
receivers from 1942 to 2013, when the book was completed. Includes many hard-to-find details about European 
EQUIPMENT. ----------------------------------------~~- nnn nnn nn nnn mannan nnn nnn nnn enn nem nnnnn anna nnn nnn $49.95Sur- 
viving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio and 
his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of Electric 
Radio and is an all-new reprint from Bruce’s Original fileS.--------------------------------0--------n-nnnnnnnnnn $34.95 

The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on close-out Sale, ------------------*-92--=--"" $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about VACUUM tUbeS!...........ccceceeeeeteeeee teen eeeeeneneenenanes $34.95 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (Sk), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 Color PageS. ------------------------n-e---nen= $29.95 


Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
BIS TILE FSV OS, ancl CCE SSON CS —-n aaa ena sean sans sae g eae renee greene shame ra onan se ease nan Saker aenE ene $37.95 


Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Shortwave Receivers Past & Present has been discontinued and limited to our stock on-hand. 


Tube Type Transmitters: CURRENTLY OUT OF STOCK, WE ARE TRYING TO OBTAIN MORE. 


Ordering Information: 


Before sending an order by mail, please contact us to be sure the book is in 
stock. Books are usually sent by USPS Media Mail. USPS rates increased 


October 2021. 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.EKmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because of 
the extremely high fees we were being charged and burdensome restrictions 
placed against our web site from an overseas oversight company owned by 
the banks and credit card companies.) 

Electric Radio #389 January/February 2022 61 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3SCEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


DESIGN 


2.5 mH 
ZL = 7150 


Were you first licensed 25 years ago | 
and licensed today? 


To Join or Renew, Visit: 
http://www.acwa.org/join-renew.ph 


For more information, please contact: 
om@qcwa.org 


BUILD 


HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


Available in the Electric Radio Bookstore! 
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WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 
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WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmliabs.com 


WANTED: Your Hallicrafters SX-115 serial 
number (six numbers after 115002) for a 
production analysis Bill, 
ke7kksd @ gmail.com, 605-393-7305 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. Also 
wanted: HP 10509A Loop Antenna in good 
physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 


WANTED: Looking for information from 
anyone who has built and operated a 
“Grid Currentless Wonder Transmitter’ 
fromthe February 1999 issue of ER (#118). 
| have one on the air and would like to hear 
from others. Please email me at 
wa2ejt59 @stny.rr.com (better), or leave a 
telephone message before 8:30PM 
Eastern time at 607-754-2848 and | will 
return your call, Thank you, Joe Long, 
WA2EJT. 
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Subscription Information 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates for 1 Year, 6 Issues, within the US: — : 
Ist Class Rate: $25 (mailed in envelope) 
Periodicals Rate: $19 a 


Rates outside the US, 6 Issues per Year: : 
Canada : US $28 
All other countries: US $40 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all-. 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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Dominic (Nick) Tusa 


Nick Tusa’s new book is available via Amazon, Barnes & Noble, or from his publisher 
via the Internet: www. jancarolpublishing.com When Nick attends hamfests he will have 


them available and can provide signed copies at that time. 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
127/20 | 


WSADJ 


James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


Schulman 
Auction== 


73, David Schulman, WD@ERU 
816-455-5520 or 913-568-3767 
Johnson Viking 500 Sold for $2450 david@schulmanauction.com 


www.schulmanauction.com 


